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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an AC 
generator for a vehicle where the size of commutator 
element can be made small and reliability can be 
improved. 

SOLUTION: A commutator device, included in the AC 
generator for a vehicle, is constituted by inserting forcibly 
a disk 160 of the commutator element 55 in a drive hole 
formed in a thermally radiating plate 53. The disk 160 is 
formed of chromium copper, which is harder than the 
radiating plate 53, formed by using tough pitch copper or 
Mg base aluminum. The position of a soldering surface 
168 of the disk 160 is set at a position lower than the 
upper end position of a knurled part 166. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the AC generator for cars characterized by for said heat sink having the placing hole with 
which said rectifying device is pressed fit in the AC generator for cars with which the rectifier 
containing two or more rectifying devices and heat sinks was built in, constituting said rectifying device 
including the disk with which a semi-conductor pellet and this semi-conductor pellet are arranged, and 
forming said disk with the quality of the material harder than said heat sink. 

[Claim 2] The AC generator for cars characterized by forming the knurling tool processing side in the 
location which counters with said heat sink, and setting up lower than the upper limit location of said 
knurling tool processing side the location of the soldering side of said semi-conductor pellet on said disk 
in claim 1 at the periphery of said disk. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the AC generator for cars carried in a passenger car, a 

truck, etc. 

[0002] 

[Description of the Prior Art] While the AC generator for cars generates electricity with the power told 
from the engine and performing charge to a dc-battery, current supply to ignition in an engine and the 
various electronic autoparts of lighting and others is performed, and the formation of small lightweight, 
a high increase in power, and a cost cut are important technical problems because of maintenance of 
commercial-scene competitive strength, or improvement. The technique of using aluminum for the 
quality of the material of the heat sink of the rectifier built in the AC generator for cars as one of the 
means which attains the formation of small lightweight and a cost cut also in these technical problems is 
known. However, soldering of the rectifying device to the heat sink of aluminum is not easy. For 
example, since it is hard to carry out direct soldering to an aluminum heat sink, after plating this heat 
sink, it is necessary to take the approach of soldering a rectifying device, and time and effort and cost 
will start. For this reason, when joining a rectifying device to an aluminum heat sink, the technique of 
making both mechanical immobilization and electric connection is used widely by pressing fit the 
knurling tool section prepared in the through tube or crevice formed in the aluminum heat sink at the 
periphery of the metal plinth of a rectifying device as indicated by JP, 10-242671, A. Moreover, since a 
soldering activity becomes unnecessary in case it is effective and a rectifying device is attached in a heat 
sink, also when the quality of the material of a heat sink is copper, such technique can raise working 
efficiency. 

[0003] Drawing 7 is the partial sectional view of the conventional rectifier, and the structure of the 
rectifying-device circumference is mainly shown. The conventional rectifier shown in drawing 7 drives 
a rectifying device 102 into the placing hole formed in the heat sink 100, and is fixing to it, and 
soldering has become needlessness. The semi-conductor pellet 108 is soldered with solder 106 on a disk 
104, the lead 1 12 is further soldered to the upper part of this semi-conductor pellet 108 with solder 1 10, 
and this rectifying device 102 is covered with the protective layer 114 which the whole semi-conductor 
pellet 108 becomes from silicone rubber or resin. Moreover, in the rectifier shown in drawing 7 , the 
soldering side of the semi-conductor pellet 108 of a disk 104 is low set up rather than the height of the 
end face of a heat sink 100. 

[0004] Drawing 8 is drawing showing the partial structure of other conventional rectifiers. While 
increasing the thickness of disk 104a contained in rectifying-device 102a compared with the rectifier 
shown in drawing 7 , the points which equip the perimeter of protective layer 1 14a with the resin ring 
116 differ. 

[0005] Moreover, drawing 9 is drawing showing the partial structure of the conventional rectifier of 
further others. Compared with the rectifier shown in drawing 8 , the points which abolished the resin 
ring 116 differ by extending the periphery section of disk 104b to a lead 112 side. 
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[0006] 

[Problem(s) to be Solved by the Invention] The quality of the material of a disk 104 the conventional 
rectifier shown in drawing 7 By the way, copper, The problem of big stress occurring on the semi- 
conductor pellet 108 in case a disk 104 is driven in to a heat sink 100, and giving a mechanical damage 
to a semi-conductor pellet when the quality of the material of a heat sink 100 is copper or aluminum of 
high intensity, It changed into the condition that always excessive stress joined the solder 106 which has 
furthermore joined the disk 104 and the semi-conductor pellet 108, and there was a problem that became 
easy to start thermal fatigue and dependability fell. 

[0007] Although the mechanical damage to such a semi-conductor pellet and generating of the thermal 
fatigue to solder could be prevented by setting up the thickness of a disk more than the board thickness 
of a heat sink like the rectifier shown in drawing 8 or drawing 9 , there was a problem that the amount of 
the ingredient used of a disk increased and the size of a rectifying device became large in this case. 
Moreover, in order the resin ring 1 16 is needed for a rectifying device and to cause the increment in 
components mark in the rectifier shown in drawing 8 , it is not desirable from viewpoints, such as cost 
reduction. Moreover, it is not desirable in order processing of a disk is not easy and to cause 
complication of a process in the rectifier shown in drawing 9 . 

[0008] This invention is created in view of such a point, and the purpose is in offering the AC generator 
for cars which size of a rectifying device can be made [ AC generator ] small and can raise dependability 
as for **. 
[0009] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the AC 
generator for cars of this invention constitutes a semiconductor device including the disk with which a 
semi-conductor pellet and this semi-conductor pellet are arranged, and forms this disk with the quality of 
the material harder than a heat sink while it forms the placing hole which presses a rectifying device fit 
in a heat sink, when the rectifier containing two or more rectifying devices and heat sinks is built in. 
Since the disk is formed with the hard quality of the material, when a rectifying device is pressed fit in 
the placing hole of a heat sink, the mechanical damage produced on a semi-conductor pellet can be 
reduced, the stress further produced in the solder between a disk and a semi-conductor pellet can be 
reduced, and improvement in the dependability by mitigating generating of thermal fatigue can be aimed 
at. 

[0010] It is desirable to specifically use as chromium copper the quality of the material of the disk 
mentioned above, and to use the quality of the material of a heat sink as copper, aluminum, or an 
aluminium alloy. By forming a disk using the chromium copper which is a copper alloy, a disk harder 
than copper and aluminum which are the quality of the material of a heat sink is realizable. When 
aluminum and an aluminium alloy are especially used for a heat sink, lightweight-izing and a cost cut of 
a rectifier and the whole AC generator for cars are attained. 

[0011] Moreover, on the periphery of the disk mentioned above, the knurling tool processing side is 
formed in the location which counters with the heat sink, and it is desirable to set up lower than the 
upper limit location of a knurling tool processing side the location of the soldering side of the semi- 
conductor pellet on this disk. Even if it is the case where the location of the soldering side on a disk is 
made lower than the upper limit location of a knurling tool processing side, i.e., the end-face location of 
a heat sink, by forming a disk with the hard quality of the material, generating of the excessive stress in 
this soldering side can be prevented. For this reason, thickness of a disk can be made thin and it becomes 
possible to make size of a rectifying device small. 
[0012] 

[Embodiment of the Invention] Hereafter, the AC generator for cars of 1 operation gestalt which applied 
this invention is explained to a detail, referring to a drawing. 

[0013] Drawing 1 is the sectional view showing the whole AC-generator configuration for cars. AC 
generator 1 for cars shown in drawing 1 is constituted including a stator 2, a rotator 3, brush equipment 
4, the rectifier 5, the frame 6, the rear cover 7, and the pulley 8 grade. 

[0014] The stator 2 is equipped with the stator core 21 and the stator winding 23 of the three phase 
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wound about around two or more slots formed in this stator core 21 at the predetermined spacing. 
[0015] The rotator 3 has cylindrical and the structure between which each put the field winding 31 
concentrically coiled about from both sides through the revolving shaft 33 by the field core 32 which has 
six claw parts for the copper wire by which insulating processing was carried out. Moreover, in order to 
breathe out the cooling wind absorbed from the front-side in shaft orientations and the direction of a 
path, the axial flow-type cooling fan 34 is attached in the end face of the field core 32 of a front-side by 
welding etc. Similarly, in order to breathe out the cooling wind absorbed from the rear-side in the 
direction of a path, the cooling fan 35 of a centrifugal type is attached in the end face of the field core 32 
of a rear-side by welding etc. 

[0016] Brush equipment 4 is for passing an exciting current from a rectifier 5 to the field winding of a 
rotator 3 31, and has the brushes 41 and 42 pressed to each of the slip rings 36 and 37 formed in the 
revolving shaft 33 of a rotator 3. 

[0017] A rectifier 5 is for rectifying the three-phase-alternating-current electrical potential difference 
which is the output voltage of the stator winding 23 of a three phase, and obtaining the output power of a 
direct current, and is constituted including the terminal block 51 which contains the electrode for wiring 
inside, the positive-electrode side heat sink 52 arranged at the predetermined spacing and the negative- 
electrode side heat sink 53, and two or more rectifying devices 54 and 55 attached by [ which are driven 
in and pressed fit in a hole ] having been prepared in each heat sink. About the detail of a rectifier 5, it 
mentions later. 

[0018] While the frame 6 has held the stator 2 and the rotator 3 and the rotator 3 is supported in the 
pivotable condition centering on the revolving shaft 33, the stator 2 arranged through a predetermined 
clearance at the periphery side of the field core 32 of a rotator 3 is being fixed. Moreover, the inhalation 
aperture 62 of the cooling style [ the regurgitation aperture 61 of the cooling style / the part which 
countered the stator winding 23 projected from the shaft-orientations end face of a stator core 21 / a 
frame 6 / a shaft-orientations end face ] is formed, respectively. 

[0019] A rear cover 7 is for covering the brush equipment 4 attached in the outside of the frame 6 of a 
rear-side, a rectifier 5, and whole I.C. regulator 12, and protecting these. 

[0020] If the turning effort from an engine (not shown) is told to a pulley 8 through a belt etc., a rotator 
3 will rotate AC generator 1 for cars which has the structure mentioned above in the predetermined 
direction. By impressing energizing voltage to the field winding 31 of a rotator 3 from the exterior in 
this condition, each claw part of a field core 32 is excited, a stator winding 23 can be made to generate a 
three-phase-alternating-current electrical potential difference, and the output power of a direct current is 
taken out from the output terminal of a rectifier 5. 

[0021] Next, the detail of a rectifier 5 is explained. Drawing 2 is the top view showing the detail 
structure of a rectifier 5. Moreover, drawing 3 is the partial sectional view of AC generator 1 for cars 
containing a rectifier 5, and a rear cover 7 and about five rectifier cross-section structure is shown. 
Drawing 4 is drawing showing the detail configuration of the negative-electrode side heat sink 53. 
Drawing 5 is drawing showing the structure of a rectifying-device simple substance. In addition, 
although the negative-electrode side heat sink 53 and a rectifying device 55 are mainly explained below, 
the same is said of the positive-electrode side heat sink 52 and a rectifying device 54, and detailed 
explanation is omitted. 

[0022] As shown in drawing 4 , four placing holes 150 for pressing fit and attaching a rectifying device 
55 are formed in the negative-electrode side heat sink 53. These placing holes 150 are through tubes, 
and the diameter is set as the small value a little rather than the outer diameter of a rectifying device 55. 
[0023] The rectifying device 55 is constituted including the disk 160, the semi-conductor pellet 162, and 
the lead 164. The disk 160 has the shape of a cylindrical shape by which the knurling tool section 166 
was formed in the periphery, and the crevice 167 was formed in one end face, and serves as the 
soldering side 168 where the base of this crevice 167 joins the semi-conductor pellet 162. For example, 
with this operation gestalt, the disk 160 is formed with the chromium copper whose content of 
chromium (Cr) is about 1.0 wt(s)%. Moreover, the heat sink 53 is formed of tough pitch copper (CI 100) 
or Mg system aluminum (A5052) of high intensity. 
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[0024] The semi-conductor pellet 162 is soldered with solder 161 on a disk 160, and, as for the 
rectifying device 55, the lead 164 is further soldered to the upper part of this semi-conductor pellet 162 
with solder 163. Moreover, the protective layer 165 which consists of silicone rubber or resin so that the 
whole semi-conductor pellet 162 may be covered is formed. 

[0025] Moreover, with this operation gestalt, the location of the soldering side 168 of a disk 160 is set 
up lower than the upper limit location of the knurling tool section 166, i.e., the end-face location of a 
heat sink 53. 

[0026] Thus, with this operation gestalt, when a heat sink 53 is formed with tough pitch copper or the 
aluminium alloy of high intensity, the disk 160 of a rectifying device 55 is formed with the chromium 
copper which is the quality of the material harder than this. For this reason, even if it is the case where 
the soldering side 168 on a disk 160 is set up lower than the upper limit location of the knurling tool 
section 166 of a periphery, generating of the excessive stress of the semi-conductor pellet 162 can be 
prevented, and generating of the excessive stress in the solder 161 on the soldering side 168 can be 
prevented further. Therefore, the mechanical damage to a semi-conductor pellet can be prevented, it can 
prevent that a life falls by thermal fatigue, and the dependability of a rectifier 5 and the AC-generator 1 
whole for cars can be raised. Moreover, since the soldering side 168 can be set up lower than the upper 
limit location of the knurling tool section 166, thickness of a disk 160 can be made thin and size of a 
rectifying device 55 can be made small. 

[0027] Moreover, when the aluminum containing alloy and aluminum of high intensity are used as a 
heat sink 53, lightweight-izing and a cost cut are attained compared with the case where copper is used. 
[0028] In addition, this invention is not limited to the above-mentioned operation gestalt, and various 
deformation implementation is possible for it within the limits of the summary of this invention. For 
example, although the disk 160 of rectifying-device 55 grade was formed with chromium copper and the 
heat sink 53 grade was formed by tough pitch copper or Mg system aluminum with the operation gestalt 
mentioned above, if a disk 160 can be formed with the quality of the material harder than a heat sink 53, 
it is good also considering each quality of the material as combination other than these. 
[0029] Moreover, although it was devoted to the heat sink 53 and the hole 150 was made to penetrate 
with the operation gestalt mentioned above, the placing hole of a concave configuration is formed in 
heat sink 53a, and you may make it press disk 160of rectifying-device 55a a fit in this crevice, as shown 
in drawing 6 . Even if it is this case, distortion by the excessive stress produced in the solder 161 on disk 
160a can be reduced. 

[Translation done.] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 9] 
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